patterns consistent with the relation between the anatomical location of this structure and the recording electrodes. However, from this study no inferences could be drawn regarding the conduction velocity or specific conduction pathways used by the stimulus in itsjourneyfrom stimulating to recording areas.
Filtered bipolar catheter electrodes, I mm apart, were used to pace and record from the high right atrium, right ventricular apex, right ventricular outflow tract, right ventricular inflow tract, middle cardiac vein, great cardiac vein, and endocardium of the left ventricular septal surface. Right ventricular apex to middle cardiac vein and the middle cardiac vein to right ventricular apex conduction intervals gave a rough estimate of anteroposterior and posteroanterior 'transseptal plus free left ventricular wall' conduction times, respectively. On the other hand, the right ventricular apex to left ventricular septal surface and left ventricular septal surface to right ventricular apex intervals represented pure ' transseptal' conduction times, since both sets of electrodes were in contact with the respective septal surface. During stimulation of the intermediatelylocated right ventricular inflow tract propagation to the right ventricular apex and right ventricular outflow tract was longer than between these two sites. Moreover, conduction was almost as delayed to the right ventricular apex and right ventricular outflow tract as it was to the left ventricular septal surface. Thesefindings were attributed to the peculiar electrophysiological behaviour of the right ventricular inflow tract muscle. Pacingfrom different segments of the great cardiac vein produced QRS morphologies and arrival ofexcitation patterns consistent with the relation between the anatomical location of this structure and the recording electrodes. However, from this study no inferences could be drawn regarding the conduction velocity or specific conduction pathways used by the stimulus in itsjourneyfrom stimulating to recording areas.
There are few studies dealing with the sequence of arrival of excitation at several recording sites during ventricular stimulation using the newer techniques of catheter recordings (Castellanos and Castillo, 1972; Castellanos et al., 1973a) . Therefore, justification existed to present information obtained from three patients, which can be of help in understanding the mechanisms of intraventricular conduction in the human heart.
Subjects and methods
The technique for obtaining filtered (40-400 Hz) and 'local' ventricular electrograms, i mm apart, used in our department has been discussed elsewhere (Castellanos and Castillo, 1972; Castellanos et al., I973a) . Only pertinent information will be presented in the corresponding case descriptions which include data from three symptomatic patients referred for electrophysiological studies. The latter were performed after the proReceived 6 June I974. cedure had been explained to the patients and next of kin, and consent had been obtained.
Case reports Case I
In this patient (data from which have been presented elsewhere, Castellanos et al., I973b) catheters were introduced for stimulation and recording from the high right atrium (HRA), His bundle area (HBE), right ventricular apex (RVA), and middle cardiac vein (MCV). The latter explored, or paced, the posteroinferior surface of the ventricles (Fig. i) .
Beats elicited from the right ventricular apex showed prolonged duration and superior and leftward deviation of the electrical axis with a predominantly negative deflection in lead Vi (Fig. 2, left) . Those arising in the posteroinferior ventricular wall were also wide. Though they had superior and slightly leftward orientation of the electrical axis, a major positive deflection was recorded in lead Vi (Fig. 2, right Additional information regarding this patient has been presented elsewhere (Castellanos et al., I973a) . Several catheters were introduced pervenously ( Fig. 3 ) to pace and record from the His bundle area at the right ventricular inflow tract (RVIT), right ventricular outflow tract (RVOT), and great cardiac vein (GCV). Another catheter was also introduced retrogradely into the left ventricle to stimulate or record from the middle left septal surface (LVE in Fig. 3 ).
The electrical axis of the pacemaker-induced beats was superiorly-oriented (as in Fig. 2 , left) when the right ventricular apex was stimulated, and vertically-oriented when the right ventricular outflow tract was paced. On both occasions, however, Vi showed a predominantly Interesting results were observed when the right ventricular inflow tract (RVIT) was stimulated from the His bundle area (Fig. 5) Finally, when the catheter was withdrawn and introduced into the middle cardiac vein (last panel in Fig. 6 ) the corresponding, pacer-induced, QRS complex had a similar morphology to the one shown in Fig. 2 (Fig. 5) .
In fact, Sodi-Pallares and Calder (I956) noted that after experimentally-induced right bundlebranch block there was no delay in activation in certain septal areas of the right ventricular inflow tract. These authors suggested that the areas where this occurred behaved, electrophysiologically, as if they were left ventricular, rather than right ventricular, muscle.
In their studies of Wolff-Parkinson-White syndrome, Moore, Spear, and Boineau (I972) noted that experimentally-induced pre-excitation of certain right ventricular septal areas was 'electrically silent' (not recorded) in the surface electrocardiogram, presumably (we believe) because propagation was extremely slow.
More studies are necessary to determine the exact cause of the bizarre electrophysiological behaviour of the ventricular muscle at the right ventricular inflow tract.
The electrical axis was deviated superiorly when the inferior parts of the ventricles were stimulated, regardless as to whether pacing was performed anteriorly from the endocardium of the right ventricular apex (Fig. 2, left, and Fig. 6 , right) or posteriorly from a vein close to the epicardium of the left ventricle. However, the QRS complex was predominantly negative in the former cases and mainly positive in the latter instances, because of the different directions (in the anteroposterior axis of the heart) in which the corresponding impulse propagated.
Differences between the moment in which the stimulation was applied to the inferiorly-located right ventricular apex and its arrival at the (also inferiorly located) middle cardiac vein can be considered as a measurement of anteroposterior intraventricular conduction time whereas the St(MCV)-RVA gave a rough measurement of posteroanterior conduction time.
Although no inferences can be drawn regarding the pathways followed by the electrical impulse in (Linenthal, Zoll, and Bell, I963; Gerbaux and Lenegre, 1964 (Fig. 3) .
It should also be stressed that the previously mentioned paradoxical behaviour of right ventricular inflow tract stimulation was also manifested by the fact that the conduction times from this site to other right ventricular recording areas were more or less the same as to the anatomical left septal surface ( Fig. 4 and 5 
